Measurements of the vector magnetic field in the sun's atmosphere with high spatial and temporal resolution over a large field of view are critical to understanding the nature and evolution of currents in active regions. Such measurements, when combined with the thermal and nonthermal X-ray images from the upcoming Solar-A mission, will reveal the large-scale relationship between these currents and sites of heating and particle acceleration in flaring coronal magnetic flux tubes.
ABSTRACT.
Measurements of the vector magnetic field in the sun's atmosphere with high spatial and temporal resolution over a large field of view are critical to understanding the nature and evolution of currents in active regions. Such measurements, when combined with the thermal and nonthermal X-ray images from the upcoming Solar-A mission, will reveal the large-scale relationship between these currents and sites of heating and particle acceleration in flaring coronal magnetic flux tubes.
We describe the conceptual design of a new imaging vector magnetograph that combines a modest solar telescope with a rotating quarter-wave plate, an acousto-optical tunable prefilter cameras, and a rapid digital tape recorder. Its high spatial resolution (1/2 arcsec pixel size) over a large field of view (4 by 5 arcmin) will be sufficient to significantly measure, for the first time, the magnetic energy dissipated in major solar flares. Its millisecond tunability and wide spectral range (5000 -8000 8) enable nearly simultaneous vector magnetic field measurements in the gas-pressufe-dominated photosphere and magneticallydominated chromosphere, as well as effective co-alignment with Solar-A's X-ray images. This high resolution will critically sample the high quality image typical at Mees early in the day.
marginal for the narrowest lines; at least three spectral samples will be required in the simplest cases, and probably quite a few more will be used for the standard program.
Spectral range: 5000 -6500 A. This range includes both photospheric (e.g. Fe I h6302) and chromospheric (e.g. Mg I h5173) lines whose use for vector magnetic field measurement is well understood. c-a-
